United States Patent and Trademark Office 



lit ?g&|jg» fa] 
"^^^^^ 






UNITED STATES DEPARTMENT OF COMMERCE 
— uniiea^oiaies raient ana trademark Ullice . . 
Address: COMMISSIONER FOR PATENTS 

- - i -P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 


APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/595,415 


06/16/2000 


Hitoshi Seki 


9651/4017 


1580 



757 7590 08/23/2006 

BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, IL 60610 



EXAMINER 



AHMED, SHAMIM 



ART UNIT 



PAPER NUMBER 



1765 

DATE MAILED: 08/23/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarv 


Application No. 

09/595,415 


Applicant(s) ' 

SEKi ET AL. 


Examiner 

Shamim Ahmed 


Art Unit 

1765 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 8/4/06 
has been entered. 

Response to Arguments 

2. Applicant's arguments filed 8/4/06 have been fully considered but they are not 
persuasive. Applicants argue that Mueller et al do not teach an anisotropic copper 
etching composition that satisfies the limitations of the independent claims. 

In response, examiner states that the claims are directed to a composition not 
an intended use of the composition and since the Mueller et al's slurry composition 
includes all the constituents as the claimed composition including the same oxidizing 
agent, which is capable of etching the substrate anisotropicaly. 

Applicants also argue that Ernst does not suggest the use of a composition 
consisting essentially of acetic acid with potassium hydrogen peroxomonosulfate. 

In response, examiner states that the primary reference Mueller et al already 
teach the use of acetic acid with potassium hydrogen peroxomonosulfate (claimed 
oxidant) except the claimed concentration. 
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Ernst is applied to show introduction of acetic acid with claimed concentration 
range to stabilize an oxidizing composition (see the rejection). 

Therefore, one of ordinary skilled in the art at the time of claimed invention to 
employ Ernst's teaching into Mueller et al for improved etching with better stabilization 
of the oxidizing agent assuming similar oxidizing reaction mechanism. 

As to Condra et al and Kubotera et al, applicant's argue that they fail to disclose 
an anisotropic copper etching agent consisting essentially of acetic acid with potassium 
hydrogen peroxomonosulfate. 

In response, examiner states that the argument is not persuasive because 
modified Condra et al's composition is capable of etching the substrate anisotropically 
as the composition having same oxidizing agent. 

Furthermore, the claims are directed to a composition not an intended use of 
the composition and the phrase "consisting essentially of is not limited to only acetic 
acid and potassium hydrogen peroxomonosulfate. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1 and 17- 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mueller et al (5,958,288) in view of Ernst (3,869,401). 

Mueller et al disclose a composition for polishing or etching copper comprising an 
aqueous solution of an oxidizing agent, wherein the oxidizing agent is monopersulfate 
such as potassium hydrogen peroxomonosulfate (kHSOs) (col.4, lines 26-31 and lines 
66-col.5, lines 17). 

Mueller et al also disclose that the concentration of the oxidizing agent is in the 
range of about 0.5 to about 50.0 weight percent, which reads on the claimed range of 
about 0.08 to about 2.0 mol/L (col.5, lines 18-20). 

Mueller et al teach that an additive such as acetic acid can be added to the 
aqueous solution to stabilize the oxidizer (col. 7, lines 43-48). 

Mueller et al remain silent about the specific concentration range of acetic acid. 

However, Ernst teaches a stabilized acidic oxidizing solution, which is well known 
in the dissolution of metals in etching applications (col.1 , lines 8-14). 

Ernst also teach that the composition includes acetic acid having a concentration 
range of about 30 to 85 percent and which range works better to stabilize the oxidizing 
composition (col.3, lines 43-49). 
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Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of claimed invention to employ Ernst's teaching of the preferred acetic acid 
concentration range into Mueller et al's composition for improved metal etching 
composition with better stability as taught by Ernst. 

Additionally, it would have been obvious to ordinary skilled in the art at the time 
of claimed invention to optimize the acetic acid concentration, since it has been held 
that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Mueller et al teaches the polishing rate of the metal layer is maintained at a 
substantially high rate by controlling decomposition of the oxidizing agent (col. 7, lines 
51-56). 

Therefore, it would have been obvious that the copper layer is etched or removed 
at an approximately uniform rate. 

As to claims 17-19, it would have been obvious the modified slurry composition is 
capable of selectively etched/removed because the modified etching composition is 
similar as the invented composition. 

As to the new claims 20-22, the etching solution is used for anisotropically 
etching a copper layer having a mask pattern, which limitation is an intended use of 
the solution and are given little weight when determining patentability. See Corning 
Glass works Vs. Sumitomo electronic USA, Inc., 868 Fd 1251 , 1257,9 USPQ 2d 1962, 
1966 (Fed. Cir. 1989). 
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Modified Mueller's composition having the exact same oxidizing agent and 
acetic acid (see above) as the invented ones and expected to have the same result 
such as the etch uniformity. 

Similar analysis goes to the claims 23-26, as the future intended use of the 
composition for etching a copper layer with specific thickness or the copper layer 
comprises a gate electrode or a wiring layer are not given patentable weight because 
the exact same composition is capable of doing the same and further more, a product or 
a composition is what it is, not what it does. 

6. Claims 1 and 17-27 are rejected under 35 U.S.C, 103(a) as being unpatentable 
over Condra et al (5,259,979) in view of Kubotera et al (4,297,436) and Ernst 
(3,869,401). 

Condra et al disclose a process and a composition for micro etch cleaning of 
copper, wherein the composition comprises peroxygen compounds of preferred 
oxidizing agent such as sodium or potassium monopersulfate (KHS05) or sodium or 
potassium peroxydisulfate (col.1, lines 6-9 and col.6, lines 54-64). 

Condra et al fail to teach the exact range of oxidizing agent and also fail to teach 
the introduction of acetic acid and also fail to teach the concentration of the 
peroxycompound. 

However, Kubotera et al disclose a composition of an etch-bleaching solution 
comprising oxidizing agent such as peroxy compounds and an organic acid such as 
acetic acid for promoting the etching action (col. 13, lines 22-39). 
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Kubota et al also disclose the oxidizing agent is conventionally used in an 
amount of from about 0.01 to about 10% by weight of the etch-bleaching solution 
(col. 13, lines 22-38). 

So, Kubota et al teach that the concentration of the oxidizing agent of about 10% 
overlaps the claimed lower range of about 10.01% because it has been held that the 
claimed ranges overlap or lie inside ranges disclosed by the prior art is a prima facie 
case of obviousness. See In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

Therefore, it would have been obvious to one skill in the art at the time of claimed 
invention to employ Kubotera et al's teaching into Condra et al's method for easily 
etching of copper by promoting the etching action as taught by Kubotera et al. 

Modified Condra et al remain silent about the specific concentration range of 
acetic acid. 

However, Ernst teaches a stabilized acidic oxidizing solution, which is well known 
in the dissolution of metals in etching applications (col.1, lines 8-14). 

Ernst also teach that the composition includes acetic acid having a concentration 
range of about 30 to 85 percent and which range works better to stabilize the oxidizing 
composition (col. 3, lines 43-49). 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of claimed invention to employ Ernst's teaching of the preferred acetic acid 
concentration range into Modified Condra et al's composition for improved metal etching 
composition with better stability as taught by Ernst. 
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As to the new claims 20-22, the etching solution is used for anisotropically 
etching a copper layer having a mask pattern, which limitation is an intended use of 
the solution and are given little weight when determining patentability. See Corning 
Glass works Vs. Sumitomo electronic USA, Inc., 868 Fd 1251, 1257,9 USPQ 2d 1962, 
1966 (Fed. Cir. 1989). 

Therefore, modified Condra et al's composition is capable of selectively etching 
copper. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shamim Ahmed whose telephone number is (571) 272- 
1457. The examiner can normally be reached on M-Thu (7:00-5:30) Every Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Shamim Ahmed 
Primary Examiner 
Art Unit 1765 
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